Abstract. The description of gamma absorption is investigated in the framework of semiclassical approach. Photoabsorption cross section is defined by the radiative strength function (RSF). The main points of derivation of RSF are presented within using a semiclassical Vlasov-Landau equation. Modified Lorentzain model (MLO) for description of RSF is studied and simplified. Namely, the curve "width" of MLO is considered as linearly and quadratically dependent on the gamma-ray energy. The main characteristics of RSF such as the giant resonance energy, peak cross section, and full width at half-maximum are derived from approximation of experimental data for spherical nuclei and the ready-to-use tables of the giant dipole resonance parameters are prepared.
Introduction
Photo-induced reaction cross section data are of importance for a variety of current or emerging applications. Among them there are:
• Radiation shielding design and radiation transport analysis (of particular concern are photoneutrons produced by photons with energies above the neutron separation energytypically above about 8 MeV), • Calculations of absorbed dose in the human body during radiotherapy, • Physics and technology of fission reactors (influence of photoreactions on neutron balance) and fusion reactors (plasma diagnostics and shielding), • Activation analysis, safeguards and inspection technologies (identification of materials through radiation induced by photonuclear reactions using portable bremsstrahlung devices), • Nuclear waste transmutation, and • Astrophysical nucleosynthesis.
Both gamma decay and photoabsorption can be described through radiative strength functions [Kopecky, 1998; Belgya et al., 2005] . Therefore, γ -ray strength functions are important constituents of the compound nucleus model calculations of capture cross sections, γ -ray production spectra, isomeric state populations, and competition between γ -ray and particle emission. The γ -ray strength functions include information on nuclear structure, and are widely used to study the mechanisms of nuclear reactions as well as nuclear structure. Since γ -ray strengths functions are used in time-intensive calculations, simple closed-form expressions or ready-to-use tables are most convenient. Whereas the approaches based on recent theoretical achievements are useful in improving the reliability of the closed-form expressions [Kopecky, 1998; Belgya et al., 2005] .
Important quantities for the calculation of γ -ray strength functions are Lorentzian parameters of giant resonances, derived traditionally from the analysis of the photoabsorption cross sections for the 1 E giant resonances. However, this experimental database is rather scarce and measurements have not been undertaken for many target nuclei. In this paper RSF is considered within semiclassical approach with using Vlasov-Landau equation [Brink et al., 1986] . Models for estimation of photoabsorption cross section are studied in frame of this method.
residual interaction. A variation of the self-consistent mean field is taken as formed by two-body separable interaction. The method is based on the linearized Vlasov-Landau equations in twocomponent finite Fermi liquid and gives a simple way to calculate the response function of heated nuclei on electromagnetic field for asymmetric nuclei with different numbers of protons Z and neutrons N.
The RSF for photoabsorption defined as ( )
where E γ ω = h is the gamma-ray energy,
S ω is the radiative strength function, that is defined due to the equation 
The external field is defined by radial form-factor
. The Fourier transform of variation density of nucleons is defined in the next way :
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where ( , , g r p ) ω r r is the Fourier transform of a deviation of phase-space distribution function
f r p t r r from equilibrium value
. Its equilibrium value is depended on the total energy of nucleon in equilibrium state f r p t r r , can be defined within semiclassical approach from the VlasovLandau equation with the collision integral for the single particle probability density:
where
is Poisson brackets, ε is total single-particle energy, In this paper, we study solution of (5) which is corresponding to small oscillation near the r t dr u r r dp g r p t dr u r r dp g r p t
where index , p n α α ′ = and separable potential of interaction between nucleons is equals to
Here k αα ′ is the coupling constant.
Using the standard methods [Brink et al., 1986] , we obtain the solution of equation (5). As a result, the deviation of phase-space distribution function ( ) , , f r p t r r from the equilibrium value is found. Then the response function is defined like the sum of one system response functions
where Different semi-empirical expressions for the damping width that is connected with collisional integral were previously used in the MLO approach, but the resulting radiative strength functions were similar.
The absorption of dipole gamma-ray in the energy region 20 E γ ≤ MeV is mainly governed by excitation of the isovector giant dipole resonance (GDR). Therefore the phenomenological expressions of the RSF for spherical nuclei in this gamma-ray range (see [Kopecky, 1998 ]) have a shape of one resonance Lorentzian (in units of 3 MeV − ), as it was noticed above: 8.674 10 r r
Here, and r Γ r E are width and energy of the GDR (in MeV ), r σ is photoabsorption cross section in
is an energy-dependent "width" that is equal to the GDR width if
Therefore, in one resonance approach, we obtain this expression for the MLO model.
Models for estimation of photoabsorption cross section
Phenomenological models of the RSF differ in definition of the ( )
which reflects the methods of collective state damping description. Specifically, the width ( )
is assumed to be energy-independent quantity that is equal to the GDR width r Γ in the standard Lorentzian model (SLO). This shape of the width is similar to fragmentation component of the collective excitation width (one-body dissipation) and corresponds to the nucleon collisions with moving surface of the self-consistent mean-field. In this case, the contribution of nucleon collisions in nuclear interior is not included [Kolomietz et al., 1996] .
The widths ( )
are dependent on the energy in the case of the modified Lorentzian model [Plujko, 1999 [Plujko, , 2000 Plujko et al., 2002] . The collisional and fragmentation contributions are included in these expressions for width. These RSF models are recognized by the width expressions due to slightly different assumptions on damping mechanism of collective states. We also consider the description of the dipole photo-excitation RSF within two simplified versions of the modified Lorentzian model. Namely, the widths ( )
in these approaches are taken as a power of series in E γ of the first (SMLO1) and second (SMLO2) degree:
( ) 
Conclusion
Studies indicate that the calculations of the γ -decay strength functions within the SMLO and MLO models give similar results at low γ -ray energies ( )
. The overall comparison between the SMLO, MLO and SLO models and experimental data showed that MLO and SMLO provide the reliable methods for determining the El γ -ray strength functions over a relatively wide energy interval ranging from zero to above the GDR peak. SMLO and MLO are not time consuming calculational routes and are recommended for general use; both of them can be used to extract the GDR parameters from the experimental data for heated nuclei. It is found, that SMLO with resonance curve width in form of second order polynomial by energy provides the best description of the dipole RSF. The ready-to-use tables of the giant dipole resonance parameters within the SMLO approach are prepared. It is found that the values of least-square derivations of the SMLO results from experimental data are nearly twice as little as that for the standard Lorentzian model.
As a result, proposed simplified version of the MLO approach can be considered as the simplest reliable method for description of radiative strength function.
